(12) 



UK Patent Application <, 9 ,GB <n> 2 095 275 A 



(21) Application No 8206039 

(22) Date of filing 2 Mar 1 982 

(30) Priority data 

(31) 56/031676 * 

(32) 5 Mar 1981 

(31) 56/086642 

(32) 5Jun1981 

(33) Japan (JP) 

(43) Application published 
29 Sep 1982 

(51) INTCL* 

C11D 3/386 C12N 9/42 

(52) Domestic classification 
C5D 6A5B 6A5C6A5D2 
6A6E6A8C 6A9 6B10A 
6B11C6B12B1 6B12E 
6B12F1 6B12F2 6B12FX 
6B12G2A6B12G2B 
6B12G6 6B12N16B1 6B2 
6B4 6B5 6B7 6B8 
C3H406 422C1 
C6Y116 188 

(56) Documents cited 

GB A 2076028 

GB 1466307 

GB 1368699 
(58) Field of search 

C6D 

C3H 

(71) Applicant 

Kao Soap Co. Ltd.. 

14— 10Nihonbashi- 

Kayabacho, 

1-chome, 

Chuo-ku. 

Tokyo. 

Japan 

(72) Inventors 
Moriyasu Mureta 

. Koukl Horikoshi 
Aklra Suzuki 
(74) Agents 

Withers and Rogers, 
4. Dyer's Buildings, 
Holborn, 
London, 
EC1N2JT 



(54) Enzyme detergent composition 

(57) A detergent composition 
comprising an alkali cellulase is 
particularly effective for removing 



solid, inorganic dirt and enhances the 
deterging effect of phosphorus free or 
low phosphorus content detergents. 
The cellulase may be obtained from 
Bacillus or Aeromonas species. 



The chemical formulae appearing in the printed specification were submitted In forma, form after the date of filing. 
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6 preferably 8.1-1 1.0. Und " 8l " n ^™ VeMssS ere obtained*™ cellules, culture 

1 ° ^CrScS'^'fe ^ alkali riMX I" *• P~"« te ^ ,to "- «" fo " owl " fl ™° ,mM 

may be mentioned: i„„ontinn 1b nreferablv a cellulase produced by a fungus of 

Y The specific cellulase to be used .n the Invention s | P« ter8D, Y 8 Aemm o M s. The Bacillus N is 

Bacillus N or a cellulase "^aWsllW^S^**" *• *"™" t8ti °" Re v 888 ? 
, s disclosed In Japanese patent publication No. 2851 w/o an Tsukuba-Yatabe- 
1 6 institute, the Agency of Industrial Science « micro-orSanlsms as deposition 
mecM. ibaraki, Japan. It has ^^^^^£oSSb fungus has been added also to the 
numbers. FERM Nos. 1 1 38 1 1 M " m ° 8 P^ Institute, the Agency of Industrial 

25 22 S 8 chofce..u.osesproducedbythesefungiisaspecia.ce..u.ase^ 

under alkaline conditions and has an 8 ^« ™ s 'f „ char8 cterized In that this special cellulase 

The detergent composition of the present »nve"t»n b «j invention provides a 

is contained as one Indispensable '"^J 8 ^ stains Irrelevant to the Inherent 

30 detergent composition of mixtures of inorganic stains and 

SS£3£ JL^rSaVwhlch JS-SSr a high activity under 

• When the detergent composition w« specte »m 8 ^ from 

alkaline conditions and also having an alkali re8 ' s * a "/ e ' 1 « tLuqh 1 141) and a cellulase 212- 

according to the following method. „ r K««# m ,,thvl cellulose (CMC) is suspended In 4ml of a 

50mg of Avicel (for chromatography) o ^JgJ^SS suspension Is preheated at 37'C 
glycine NaCI-NaOH buffer solution (hav ing pH^ ^ a ' U8 °* 8 ^ relon>Th ; 8U spenion is sufficiently 
S 5 minutes and 1 ml of an enzyme ^^^JSSS. reaction, the quantity of reduced 
45 mixed end reaction is ^^^{fSuSSSSSSSi method. More specifically, the liquid 

w Xi^^ 

50 colorimetry at a wavelength of 500m M: , re duced sugar in an amount corresponding to \fi 

5 "SSS- Inveullon Is .mined by <^»^'S^r n 'cS.»0 

«n.». particularly 0.1 —1 0 wt.%. of an i alksll c««""™ J" oe , llllo ' se ,„ „„ e hou, at 37-C at pH 83]. 
u„lrtn P , solid !*J^K^'S^i*By - "IMaaa In*, tad. k 

XKBSSSJK SSMffiSS 0 — can be used I M ajW 

alkali cellulase that the * 'Son. wntponent. other than cellules, ere .not 

^SeS'-r^^ 

65 according to their essential properties: 
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GB 2 095 275 A 4 

No. 6 V 

N — CH — COOX 
R 3 

wherein R„ R, and X have the same meaning as above. 
(1 0) Phosphate ester surfactants: 
No. 1 Acid 8lkyl (or elkenyl) phosphates: 

0 

II 6 
§ . (R'0)„^P-(OH) (n . 6 

wherein R' represents an alkyl or alkenyl group having 8-24 carbon atoms, n'+m' represents 3 and n' 
represents a number of 1 — 2. 

No. 2 Alkyl (or alkenyl) phosphates: 

0 

II 

(R»0) n .r-P— (0H) m .. 

10 whereinR'ha8thesBmemeamngasabove,n» + m''representsanumberof3andn»represent8a 10 

number of 1 — 3. 

No. 3 Alkyl (or alkenyl) phosphate salts: 

0 

0 

tR'0)„.^P— (0M) m „ 
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wherein R'. n" and m" have the same meaning as above end M represents Na. K or Ca. 
(1 1 ) Sulfonic ecid-type amphoteric surfactants of the general formulae: 

No. 1 

R,,CONH — R,j — N® — R,4 — SO3® 

R« 

wherein R„ represents an alkyl or alkenyl group having 8-24 carbon atoms. R„ represents i an ^ 
Z™Ze group heving 1-4 carbon atoms. R 13 represents an alkyl group havrng 1-5 carbon atoms, 
R 14 represents an alkylene or hydroxyalkylene group having 1—4 carbon atoms. 

a 20 

20 No. 2 **« 

R„— N®— R 14 — S0, e 
R,e 

wherein R„ end R 14 have the same meaning as above and R 16 and R 16 each represent en elkyl or 
alkenyl group having 8—24 or 1—5 carbon atoms. 

No . 3 <jW» n1 H 

R„ — N® — R 14 — S0 3 e 
(C 2 H 4 0) n1 H 

wherein R„ and R 14 have the same meaning as above and n1 represents an integer of 1—20. 2g 
25 (12) Betaine-type. amphoteric surfectants of the general formulae: 

No. 1 R « 

R ai — N® — R M — COO e 
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u • ♦ loaet nno of R' R' R' and R'* represents an alkyl or alkenyl group having 8 24 carbon 
SE'IS TnZ&ti££S* a.k7flroup having T-5 carbon atoms and X' represents a 
halogen. 

No. 2 K' 2 

[F^—Ne-CHAHJX' 6 

H' 3 

5 wherein R',.R' 2 .R' 3 and X' have the same meaning as above. 

No. 3 <W • . 

[R', — N® — R' 2 ]X' e 
I 

(R' 8 0) n4 H 

wherein R<„ R' 2 and X' have the same meaning as above. R' s represents an alkylene group having 2-3 

c8 n h rZp^ 

10 10 *2 preferred surfactants, there may be mentioned ebove surfectanta 1). 2). 3). 4). 5). 6). 1 1>-No. 
2,12)-No.1,13).14).15}.17)end18). 

121 D £T m v^ n w^^%* °< « - ™ ra bui,der components r ,ected from ** 

R> Salts of aminoDOlyacetic acids such as nitrilotriacetic acid, iminodiacetic acid. 
25 ethylene? aminSac^acld. diethylenetriaminepentaacetic acid. ^^SSSSSS"^ 
«Hd hvdroxvethyliminodiacetic acid, triethylenetetreminehexeacetic acid and dienkolic 

muCh Scular electrolytes such as polyacrylic acid, polyaconitlc acid, polyitaconic acid. 
.^.^SStoSSiSXSSSSd. polymaleic ecid. polymesaconic acid, poly-a-hydroxyacryl ic acid. 
^S^SS^S^iL^ pcSymaleic acid, maleic anhydride/diisobutylene copolymj matofc 

m h S«rffrom maleic anhydride and carbon monoxide, itaconlc acid/ethylene copolymer, itaconic 

n ni«aiHBhvde carboxvlic acids, cis-isomer of epoxysuccinic acid. polyiN.N- 
AO ^ J™S2SamldB L polylhydroxy carboxylic acid), starch succinate, starch maleate. starch 40 
ferl^hSeS Khaie estVdl^oxystarch^ dicarboxymethylstarch and cellulose succmate 

"*% Non-dissociating high-molecular compounds such as polyethylene glycol, polyvinyl alcohol, 

polyvinylpyrrolidone and acW ' ad,f>iC «6 

45 acid SL'etVc d d suLK sa,te °? di ^" C add " 

add. hydroxydisuccinlc and 

tnioaigiycoiiL « • • hydroxy carboxyl c acids such as glycohc acid, malic acid. 

$!ox^ acid', gluconic acid mucic rtW™* «* - sQ 

K n dSSe starch oxide; salts of itaconic acid, methylsuccinic acid 3-methylglutar.c acid. 2.2- 60 
5 tSSSSSSSSSu. maleic acid.fumaric acid, glutamic acid 1.2.3-propanetr^arboxylic acid. 

BEST AVAILABLE COPY 



16 



20 



26 



Iride/ethylene 30 



35 



GB 2 095 275 A 



[5] Bleaching. agents: invention with a bleaching agent such as 

H. um ™ca bonate sodu^ P eroxide SOdl V m , CB u 

mSSX^IxSZ^ucX or/and a photosensitive bleaching dye such es zinc or eiuminum salt - 

of sulfonated phthalocyanine further improves the deterging effects. 

. , pn2vmes which exhibits the essential enzymatic effects thereof in the deterging step): 

163 E ZTJ5S SS3^ enzymes may be mentioned (classified with respect to their 

, 5 A Samples of esterases ere gastric lipase, pancreatic lipase, vegetable lipases, phospholipases. 1 5 
choiin^steras^ 

lysozyme, a-glucosidase and 0-glucosidase. 

Fore«imple.eoinpo<indsofl>.elollov.lns«r U cture»«ret.commer>itetl. 



SO3N0. 



Sf^Na y . 



o 

{>H<H-Q-QtH.CH-^ 
S0,Na SOgNa 



af N )-^cH=cH^^)rO 

H SOjNq S0 3 Nq H 

and bluing agents of the general formulae: 
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Thi so uXers include, for example, lower alcohols such as ethane . benzenesuhonate sa It* 
lower alkvlbenzenesulfonate salts such as p-toluenesulfonate salts, glycols such as propylene glycol, 
lower aiKyiDenzen acetamides pyridinedicarboxylic acid amides, benzoate salts and urea. 

^^^TS!^ "nErate the present invention. In the following referential ^ 

example! the preparation of an alkali cellulase is explained. Unless otherwise state, percentages In the 
following examples are given by weight. 

Referential Example 1 

Pr %£^ according to the present invention are obtainec I by . to . 

*«rhnSue disclosed in G. Okada, T. Nishizawa and K. Nishizawa "Biochem. J., 99. 214 (1 966 . More 

enzyme solution was extracted from the hepatopancreas of a marine i moHusc 
?S£Sb£lTto crude enzyme solution was subjected to the starch zone-electrophoresis and 

2?£xvS activitY of the resulting J fraptl ° n ^ s me8Sur ^ d i fl i Aom * 

a S Sicellulose-saccharifying activity of pH 8.3 was determined from an ^or^ at 
MO^Ino an alkaline copper reagent and arsenomolybdate after reacting the fraction w.th 

carboxymethylcellulose. 

. Cellulase Activity 

Fraction No. atpH8.3(LOD) 



20 



10 
15 
20 
30 
35 



0.05 
0.55 
0.47 
0.40 
0.12 
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It is understood that fractions Nos. 1 5, 20 and 30 contain celluleses having a high activity under 
a weak alkaline condition. 

^TfTeis of alkali cellulase superior to those of other enzymes on cotton cloths artificially stained 
with muddy dirts will be shown: 

30 1) Detergent compositions: 
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Sodium straight-chain dodecylben- 

zenesulfonate 
Sodium a-olefinsulfonates (C 10 _ ie ) 
Sodium alkylethoxysulfates (C 14 _ 1B , 

EO=1 .5 mols) 
Sodium alkyl sulfates (C 14 _ 1S ) 
Soap (beef fatty acid sodium salts) 
Secondary alcohol (C=13.5) ethoxylate 

(EO=7) 
Sodium tripolyphosphate 
Crystalline sodium aluminosilicate 

(type 4A) 
Sodium silicate 
Triethanolamine 
Sodium carbonate 
Potassium carbonate 
Carboxymethylcellulose^ 
Polyethylene glycol (MW) 6000) 
Fluorescent dye 
Bluing agent 

Sodium p-toluenesulfonate 

Ethanol 

Water 

Enzyme 

Perfume 

Glauber's salt 



A 


B 


(%) 


(%) 


10 




5 




2 


25 


3 




2 






25 


10 




10 




10 






5 


10 






5 


1 


1 


1 


1 


0.4 


0.3 




0.05 


2 






8 


10 


balance 


0 or 3 


0or2 


0.2 


0.1 


balance 
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"""TSXSZSS Ihavinp a pH value of 1 01 containing 1 .056 of peptone. 1 .OK of meet extract. 

,0 mo.eijeft.r^ 

,ncld.n tally"o cS citable cellule* onnineon, fmm Aspens n*er had an activity of OK 
a, . pH v»lue of 9. That ie. the cellulate had no .ctlvKv et a pH value of 9. 

R * h At'iw*sTha.9ed wi.h9 ml of 8 eultum medium confining 0 5*o] l.mmonfcm.uW. N1.6K 16 
mpulpVlcloo2%o<%.^^ 

t/lcd^mTofStiuS, . ! ffiKiUv«"-71«-««-" 

25 of the enzymatic activity at a pH value of 6. 

Enzymes used in Examples 2 to 7 are listed as follows. 

(1)CellulaseN4 

(3) CelleSase fslpplied by Sigma Co.. originating from Aspergillus niger. 1 .35 units/mg) 
30 4 Lipase (supplied by Gist Brochades NV. originating from R oryzae) 30 

30 5 Amylase (Ter mamll 60G supplied by Novo ndustnes Co. 

(6) Protease (Alkalase 2.0M supplied by Novo Industries Co.) 

^T^hiyalkalinepowderydatargentforc^ 36 
35 ThepHvairofa0.133%aqueoussolutionofthedetergentwas11.2. 

Sodium linear-dodecylbenzene-sulfonate ^3%' 
Soap (sodium salt of beef tallow 2%byweigni 

fatty acid) 20% by weight 

Sodium orthophosphate 10% by weight 40 

40 Sodium meta phosphate 1596 by weight 

Sodium carbonate 196 by weight 

Carboxymethy cellulose 96 by weight 

Polyethylene^glycol 0.4% by weight 

Fluorescent dye balance 45 

45 Glauber salt 0 or 2% by weight 

Enzyme 5% by weight 
Water 

.nc^M 60 
?„tm?nlbeMtt 

Table 2 



50 



Detergent 



Washing 
Power Index 



1 _{0) (reference detergent) J °° 

55 1 — (1) (present invention) 

1 — (2) (present invention) 



60 



103.5 56 
104.0 
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Carboxymethyl cellulose 
Polyethylene glycol 
Fluorescent dye 
Glauber salt 
Water 

The results of the washing test are shown in Table 5. 



1.5% by weight 

1 .5% by weight 

0.5% by weight 

balance 

5% by weight 



Builder 



Table 5 

Enzyme Washing Power index 
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sodium tripolyphosphate, 20% — 

sodium citrate, 20% — 

zeolite type 4A, 20% — 

sodium citrate, 1 5% (6), 5% 

zeolite type 4A, 15% (6), 5% 

sodium citrate, 15% ( 1 ), 5% 

sodium citrate, 1 5% (2), 5% 

zeolite type 4A, 15% (D,5% 

zeolite type 4A, 15% . (2), 5% 



1 00 (reference detergent) 

98 

98.5 

98.5 

98.5 

1 02 (present invention) 
1 02.5 (present invention) 
101.5 (present invention) 
102 (present invention) 
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^^Detements were prepared according to the recipe adopted in Example 3 by using combinations of 
20 enzyme* ^ The results of the washing test made on these detergents are shown in Table 6. 



20 



Detergent 



Table 6 

Combination of Enzymes 
(Right Number indicates 
% of Enzyme) 



Washing 
Power index 
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2 — (2) (reference detergent) 
2 — (2)/(4) (present invention 

2 (2)/(5) (present invention 

2 — (2)/(6) (present invention) 

2 (2)/(4)/(6) (present invention) 

2 (2)/(5)/(6) (present invention 

2_(4)/<5)/(6) 



(2)=2 

(2)/<4)=1/1 

(2)/(5)=1/1 

(2)/(6)=1/1 

(2)/(4)/{6)=2/1/1 

(2)/(5)/(6)=2/1/1 

(4)/(5)/(6)-2/1/1 



100 

100.5 

100.5 

101 

101.5 

101.5 

98 
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^TwLkly alkaline powdery detergent for clothing was prepared according to the following recipe. 
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Sodium alkyl-sulfate (C=14.5) 
Sodium aikylethoxy-sulfate 

(5=14.5,E0=3) 
Soap (beef tailow type) 
Sodium pyrophosphate 
Sodium silicate 
Sodium carbonate 
Polyethylene glycol 
Fluorescent dye 
Glauber salt 
Magnesium silicate 
Water 
Enzyme 

Sodium percarbonate 



1 5% by weight 
5% by weight 

2% by weight 
18% by weight 
13% by weight 
5% by weight 
2% by weight 
0.2% by weight 
balance 
1% by weight 
5% by weight 
2% by weight 
1 5% by weight 
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45 



The results of the washing test made on so-prepared detergents are shown in Table 7. 
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Detergent 



Table 7 

Enzyme Washing Power index 
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6 — (6) (reference detergent) (6) 
(3 — (1 ) (present invention) (1 ) 

6 — (2) (present invention) (2) 



100 
102.5 
103 
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